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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates in general to a 
warning system of a motor vehicle, and more 
particularly to a so-called "oil degradation warn- 
ing system" which automatically gives a visual or 
audible warning when the engine oil has been 
degraded to a certain unusable degree. 

2. Description of the Prior Art 

As is known, engine oil functions not only to 
lubricate movable metal parts, such as pistons or 
the like but also to remove heat from heated 
parts of the engine. However, long use of the 
engine oil degrades the nature thereof and thus 
prevents the oil from exhibiting satisfied lubrica- 
tion and heat removing functions. 

In view of the above, several kinds of oil 
degradation warning systems have been hitherto 
proposed, which, by using intake vacuum, oil 
temperature, and engine speed and/or moved 
distance as parameters for estimating the degra- 
dation degree of the engine oil. calculate the time 
(viz., the oil change time) when the oil should be 
changed with new or fresh one and give a visual 
or audible warning at that time. Some of them are 
, m p Ja JJ. aneSe Pa,ent Application First 
59^43299 p "°l'cat.ons Nos. 59-27260 and 
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However, ,n these hitherto proposed systems, 
P arame ters as mentioned hereinabove are 
totally treated for calculating the oil change 
time, so that it inevitably occurs that the oil 
change time is calculated with noticeable error 
Thus, in such systems, it sometimes occurs that 
the warning is given considerably before or after 

ne^e^ W ^ ^ ''" PraC,ica " y 

SUMMARY OF THE INVENTION 
tn1h«°l? efl, £ dati0n Warnin 9 astern according 

2™T? Th,S referenc8 discloses an oil 

degradation warn.ng system which comprises 
which »™ , r de , tectina 3 P' ura| ity of Parameters 
which are closely related to the degradation 

° f ,„ th8 enflin8 0i ' as a «™or for 
SSS- tne . en ? me Wo" and a second sensor 
for detecting the load on the engine. Furthermore. 
in £1 Zr^T* f f P focessir >9 said Parameters 
^?--?r«?H ca,cula * , 0 means is provided, as 
Snna 3 - ,K h '; d meanS for issuin S an instruction 
tnnl I ^ 0m ? °. f a jud9in B m9ans - Rna "y. the 
de9radation ^rning system comprises 
fourth means ,n the form of an alarm unit for 
%7eX^ nin9 Wh8n th ° -fr^'on signa, is 

,J, h «l Cal ^ UlatinB means of the k "own warning 
° nly calculates one single 
suif in T na mely the amount of 

fnn'J acco r dance with the detected values of 
rud fl nrn„ SPeed en0ine ,0ad ' Consequently, the 
judging means of the known system only judges 


said single coefficient to determine whether a 
predetermined amount is exceeded 
^f' 0 ! th « system known f rom 
DE-A-3 228 195 only offers a relative^ 
«™7h k 6,h0d ° f ca,culali "S t^ oil exchange 
time and, hence, suffers from the drawback that it 
inevitably occurs that the oil change time is 
calculated with noticeable error. Thus in the 
known system, it sometimes occurs that th* 
,o warning is given considerably bjfoTelr after Se 
time when the oil change is practically neceLry 
.Jnl 8 ' ,here I ore ' an object of the present £££ 
tion to provide an oil degradation warning system 
according to the preamble part of daim l which 
« can precisely calculate the oil exehSJ? Jmc S 

IZZn Wamin9 - at jUSt the time whe " the oii- 
exchange is practically necessary 

f*J!!L S0, f 0n °( t - his 0bjec, is a chieved by the 
features of new claim 1. 

20 toll 6 ™ ' de9 ; adati0n Warnin 9 W«n according 
™! ,Z ! 6nt ,nvent,on 15 considerably improved 
over the known systems, since it is possible to 
monitor a plurality of oil degradation factors 

25 foT,, C n y ' °" de 9 rada tion.system according 

25 to the present invention comprises processing 
TorTo^X r nera,e de 9 rada « f on ^efficients 
Jor a plurality of parameters for each degradation 
factor, and integrates the coefficients for each 
factor separately over the time. Thus, it is possible 

» to generate a warning when any one oMhe 
plurality of degradation factors exceeds a pre 
determined threshold. 

BRIEF DESCRIPTION OF THE DRAWINGS 
35 Other objects and advantages of the present 
invention will become apparent from the fo!fow- 

a Z Pt, ° n Wh ! n ,ake " in conjunction wi?h 
the accompanying drawings, in which: 

Fig. 1 is a block diagram of an electric circuit 
employed ,n an oil degradation warning system 
of the present invention; ' 

Figs. 2 and 3 are flowcharts for carrying out a 

ZJZ"l,T m the ° M dea r a dation warning 
system of the present invention- 

45 JSlZr * A ; ^ 3nd 4C are 9raphs show 
respectively the viscosity dependent oil degrada- 
tion coefficients of oil temperature, engine speed 
and engine load; 

so reS^' *I 3 k d 3re 9raphs which * h ow 
so respecuvely the basicity dependent oil degrada- 
tion coefficients of oil temperature, enginespeed 
and engine load; and 

" r~!£% 6A ,' 6 .u a " d 60 9ra PhS Which Show 

ss d2 t 6 y the '^ fuSible mat,er ^Pendent oil 
» degradation coefficients of oil temperature 
engine speed and engine load; P er3 ""e, 

DETAILED DESCRIPTION OF THE INVENTION 
» „l! 6C0me 3 PP ar en« as the description 
t P on »h« S H " acCordance w 'th the present inven- 
om h™ 9fee ° °" de9rada «on i« estimated 
If oil h "}•><?. fa «°rs. which are the viscosity 
of oil the basicity of oil and the amount of 

5 ° matt6rS ° iL BeCause ° f Acuity- t 

s directly measuring these factors in consequence 
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manner, the present invention uses the oil 
temperature, the engine speed and the engine 
load as parameters for estimating these factors, 
that is, for estimating the degree of oil degrada- 
tion. 

Referring to Fig. 1, there is shown a block 
diagram cf the oil degradation warning system 10 
according to the present invention. As is seen 
from the drawing, the system 10 comprises 
generally a sensor block 12, an input block 14, a 
microcomputer block 16, an output block 18 and a 
warning block 20. 

The sensor block 12 includes a reset switch 12a, 
an oil temperature sensor 12b, an engine speed 
sensor 12c and an engine load sensor 12d. The 
reset switch 12a is constructed to issue a reset 
signal when oil change is practically ca-ried out in 
the associated engine. The oil tempera turr ^nsor 
12b is a sensor for detecting the tempera jre of 
the engine oil contained in the cylinder block of 
the engine. The engine speed sensor 12c is a 
'sensor for detecting the rotation speed of the 
engine. A known crank-angle sensor may be used 
therefor. The engine load sensor 12d is a sensor 
for detecting a load applied to the engine, which 
is, for example, an intake vacuum sensor 
mounted to the intake part of the engine. If 
desired, the engine load may be determined by 
computing signals issued from an air flow rate 
sensor (not shown) and a next-mentioned engine 
speed sensor. 

As will become apparent hereinafter, the oil 
temperature sensor 12b, the engine speed sensor 
12c and the engine load sensor 12d detect three 
parameters {viz., oil temperature, engine speed 
and engine load) which are closely related to the 
degradation factors of the engine oil. 

Receiving the information signals from the oil 
temperature sensor 12b, the engine speed sensor 
12c and the engine load sensor 12d through the 
input block 14, the microcomputer 16 calculate? 
the oil degradation coefficients of the parameters 
in each factor and adds and integrates the calcu- 
lated degradation coefficients in each factor with 
' passage of time and if at least one of the inte- 
grated values exceeds a corresponding reference 
; value which has been predetermined, the 
microcomputer 16 issues an output signal to the 
output block 18. These operations are carried out 
in accordance with a given program which is 
depicted by the flowcharts of Figs. 2 and 3. The 
program is set in a ROM in the microcomputer 16. 
The^computer 16 includes a non-volatile RAM 
which can memorize the current data even when 
an ignition switch cf the engine is turned off. . 

The warning block 20 comprises an indicator 
which issues a visual or audible warning when 
the microcomputer 16 issues an output signal to 
the output block 18. 

In the following, the given program will be 
described with reference to the flowcharts shown 
in Figs. 2 and 3. 
When an ignition switch (not shown) of the 


At STEP 1, the content of th= memory is 
initialized, and the operation flow goes to STEP 2 
where a judgement as to whether or not a rpset 
signal from the reset switch 12a is inputted 

5 thereto is earned out That is, when, due to 
completion of oil change, the reset switch 12a is 
actuated, a reset signal is issued from the reset 
switch 12a and applied to the microcomputer 16 
through the input block 14. With this, the oper- 

io ation flow goes to STEP 3 ere the integrated 
values of S„ S, and S 3 are each reset to zero (viz. 
0). 

It is to be noted that S, is the integrated value of 
oil degradation coefficient dependent on viscosity 
is of oil, and S 2 and S, are those dependent on 
basicity of oil and amount of infusible matters in 
oil. respectively. This will become ciear herein- 
after. 

Once the reset signal is appliec ;o the circuit 
20 subsequent operation flow goes to STEP 4 with- 
out passing through STEP 3. This continues until 
another oil change is practically carried out. 

At STEP 4, a judgement as to whether or not a 
predetermined time has passed is carried out. 
25 This is done by a time counter included in the 
microcomputer 16. When the predetermined time 
has passed, the operation flow goes to STEP 5 
where the data supplied from the oil temperature 
sensor 12b, the engine speed sensor 12c and the 
30 engine load sensor 12d are read. And, at this 
STEP, with reference to the correlations depicted 
by the graphs of Figs. 4A to 6G, the viscosity 
dependent oi! degradation coefficients (viz.. A,, B, 
and C,) of oil temperature, engine speed and 
35 engine load, the basicity dependent oil degrada- 
tion coefficients (viz.. A,, B 3 and C 3 ) of oil 
temperature, engine speed and engine load, and 
infusible matter dependent oil degradation 
coefficients (viz., A 3 , B 3 and Cj) of oil temperature, 
40 engine speed and engine load are calculated from 
the data issued from the sensors. 

Now. the gradation of engine oil will be out- 
lined from a viewpoint of viscosity, basicity and 
amount of infusible matters in the oil. 
« As is known, using the engine oil at high 

temperature hastens oxidation of the oil and thus 
increases the viscosity of the same. Further, 
adding any combusted product, such as blowby 
gas, into the oil increases the viscosity of the 
so same. On the contrary, adding fuel (gasoline) into 
the oil reduces the viscosity of the oil. Further- 
more, when the oil is stirred vigorously, the 
viscosity of the oil lowers because any viscosity 
increasing polymer contained therein is 
ss mechanically broken. This phenomenon becomes 
much severe when a so-called "multigrade oil" is 
used. As is known, too much lowering and too 
much increasing of the viscosity of the engine oil 
induce poor lubrication of the' moving metal 
60 parts, which sometimes brings about the undesir- 
able piston seizure'of tne engine. Considering 
these phenomena, the graphs of Figs. 4A, 4B and 
4G are provided. 
Figs. 4A. '.8 and 4C show the viscosity depen- 
65 dent oil degradation coefficients of oi! lsrr.pr.rz 
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ture. engine speed and engine load. As is seen 
from Fig. 4A, when the oil temperature is high 
the viscosity dependent oil degradation 
coefficient shows a high degree. This is because 
of increased oxidation of the oil per se. While 
when the oil temperature is low, the coefficient is 
low. As is seen from Fig. 4B, with increase in 
engine speed, the viscosity dependent oil 
degradation coefficient lowers. This is because of 
the mechanical breakage of the viscosity increas-' 
mg polymer contained in the oil. As is seen from 
Fig. 4C, the viscosity dependent oil degradation 
coefficient increases with increase in engine load 
This is because of increase of blowby gas with 
increase in the engine load. (In case of Diesel 
engine, the amount of smoke increases as the 
engine load increases)." 

In the next, the oil basicity dependent oil 
degradation coefficients will be described The 
basicity represents the amount of remaining 
alkaline additives which neutralize acid matters 
such as combusted products of sulfer or the like. 
As is known, poor basicity causes corrosion of 
metal parts. 

Figs. 5A, 5B and 5C show the basicity depen- 
dent oil degradation coefficients of oil tempera- 
ture, engine speed and engine load. As is seen 
from Fig. 5A, the basicity dependent oil degrada- 
tion coefficient increases when the oil tempera- 
ture is relatively lew and relatively high. This is 
because, at low temperature, the oil tends to 
produce a sludge of metal oxide which reduces 
the bas IC ity of the oil, while, at high temperature 
the oxidation of the oil per se become active 
causing lowering of basicity. The basicity depend- 
ent oil degradation cc efficients of the engine 
speed and the engine load have such correlations 
as depicted by Figs. 5B and 5C respectively 

In the next, infusible matters in the oil will be 
described. Oxidation products, smoke and metal 
powders are the infusible matters. The infusible 
matter dependent oil degradation coefficients of 
the oil temperature, engine speed and engine 
oad are depicted by Figs. 6A, 6B and 6C, respec- 
tively. As is seen from Fig. 6A, the infusible matter 
dependent oil degradation coefficient of oil 
temperature increases when the oil temperature 
is relatively low and relatively high. This is 
because, at low temperature, metal abrasion 
phenomenon becomes active, while, at high 
temperature, oxidation of the oil per so becomes 
active, both of which cause increase of the 
amount of the infusible matters in the oil. Regard- 
ing to the engine speed, the infusible matter 
dependent oil degradation coefficient has a 
nature as shown in Rg. 6B. That is, when the ' 
engine speed increases, the amount of blowbv 
gas increases thereby increasing the amount of 
the infusible matters in the oil. As is seen from 
2S'„SL mfu £ ib,e ™«er dependent oil e 
degradation coefficient of the engine load 
increases with increase of the same. This is 

blowby gas (or smoke in Diesel engine) increases. 
It is to be noted that the correlations shown by 6 > 
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tl lnE :L ( ° f J'' 9S - 4A t0 6C are a " memorized in 
the ROM of the microcomputer 16 

Returning back to Fig. 2. at STEP 6. the viscosity 
dependent oil degradation coefficient* (vi- A A 
and C,). the basicity dependent oil degradation 
coeffic.ents (viz.. A 2 , B 2 and C 2 > and the infusible 
matter dependent oil degradation coefficients 
(viz., A 3 . B 3 and C 3 ) are each added, and the add»d 
values are added to previously integrated values 
io S, S 2 and S 3 to provide up-to-date : ntegrated 
n-J? ™% an u d S * Th6n ' the operation flow 
goes to STEP 7 the detail of which is depicted by 
Rg. 3 which will be described hereinnext 
,* ,/f iS l h ° Wn Rg - 3 ' at STEP 11, a judgement 
is as to whether or not the up-to-date integrated 
value S, is greater than or equal tc a predeter- 
mined reference value T, is carried out. If YES the 
operation flow goes to STEP 12 and a visua'l or 
aud!ble warning is produced giving notice of 
JO necessity of oil change. If NO at STEP 11 the 
operation flow goes to STEP 13 whers a judge- 
Zt?„ aS ? wh . e,her or "01 «he up-to-date inte- 
grated value S, is greater than or equal to a 
predetermined reference value T 2 is carried out If 
35 YES, the operation flow goes to STEP 12 and thus ' 
Mn ttTrco ,'- SU ! d fr ° m the warnir >9 block 20. If 
nu at bTEP 14, the operation flow goes to STEP 
14 where a judgement as to whether or not the 
up-to-date integrated value S 3 is greater than or 
eo - ual 10 a Predetermined reference value T, is 
e a T Tp d ° Ut - lf u YES " tne operation flow goes to 
bitr 12 and thus a warning is given. If NO, the ' 
operation flow returns to STEP 2 bypassing the 

35 w£f 1 S deScribed hereinabove, in accordance 
with the present invention, the oil degradation 
coefficients of the three major parameters (viz oil 
temperature, engine speed and engine load) 
dependent on v.scdsity of oil, basicity of oil and 

w amount of infusible matters in oil are each inte- 
grated with pass of time, and if at least one of the 
up-to-date integrated values exceeds a corre- 
sponding reference value (viz.. No Good Pne) a 

^ warning ;s issued indicating a need of oil change. 
Claims 

^ 1. An oil/degradation warning system comp- s- 

" ol ur?L m ? HS 12C ' 12d) for detecting a 

plurality of parameters which are closely related 
to degradation factors.of the engine oil. said first 
means including an engine speed sensor (12c) 
which ssnses the rotation speed of the engine and 

an engine load sensor (12d) which senses a load 
applied to the engine; 

Second means (14.16) processing said para- 
meters to provide at le«t one oil degradation 
coefficient of the parameters and integrating said 
at least one oil degradation coefficient with a 
passage of time; 

Third means (16, 18) for issuing an instruction 
signal when tha integrated value of the oil 
degradation coefficient exceeds a corresponds 
reference value; 
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Fourth means (20) for giving a warning when 
said instruction signal is applied thereto, being 
characterized in 

That said first means, furthermore, includes an 
oil temperature sensor (12b) which senses the 
temperature of the engine oil; 

That said second means (14, 16) processes 
said parameters to provide a plurality of oil 
degradation coefficients of the parameters in 

!S5?™ r l nt . e 9 ratin 9 «me in each factor 
with a passage of time; 

That said third means (16.18) issues the 
instruction signal when at least one of the inte- 
e^L V ?h UeS ° f the °" de 9 rad «ion coefficients 
exceeds the corresponding reference value. 

2 An oil degradation warning system as 
claimed , n claim , 1. in which the oil degradation 
parameters are the viscosity of oil. the basicity of 
oil^and the amount of infusible matters in oil 

v- An oil degradation warning system as 
cla.med in claims 1 or 2, further comprising fifth 
means ( 2a ) which resets the integrated values 
of the oil degradation coefficients to zero when 
oil change is practically carried out. 
H»*' m ^T- 01 ' de 9 radation warning system as 
claimed in one of claims 1 to 3, further compris- 
ing sixth means (step 4 time counter in 10) which 
judges whether or not a predetermined time 
passes after said fifth means (12a) completes its 
work as to resetting the integrated values of the 
degradation coefficients. 

5. An oil degradation warning system as 
claimed ,n one of claims 1 to 4, fuSheV compris- 
ing seventh means (step 1) which initializes a 
memory when an ignition switch of the asso- 
ciated engine is turned on. 

Patentanspruche 

1. Olbeeintrachtigungs-Warnsystem, mif 
emer ersten Einrichtung (12b. 12c,' 12d) zum 
Erfassen e.ner Mehrzahl von Parameters die 
engen Bezug haben zu Beeintrachtigungs- 
fataoren des Motoroles. wobei die erste Einrich- 
tung emen Motordrehzahlsensor (12c) enthalt 
der die Drehzahl des Motors erfaBt. und einen' 
Mctorbelastungssensor (I2d) enthalt, der eine 
Belastung erfaBt. der der Motor unterworfen isf 
P a rl n ^ r . ZWe,ten Einrichtun g (14,16). die diese 
ftfE? 6 - u verarbeitet - «rn zumindest einen 
hir c r f a< ;, ht,9Un9Sk0effizienten der Parameter 

Olbee.ntracht.gungskoeffizienten nach. der Zeit 
integnert; 

ein^PpthT" Ein , richtun 9 < 16 - 1 8> *ur Ausgabe 
d« ' SS ' 9 " aleS ' Wenn der ''"tegrierte Wert 

des Olbeeintracht.gungskoeffizienten einen ent 
sprechenden Vergleichswert Oberschreitef 
P in^ e w' erten E, ', nrichtun S (20) zur Bereitstellung 
ernes Warnsignales. wenn das Befehlssional an 
diese angelegt wird, dadurch gekennzeichnet. 

daE d,e erste Einrichtung auBerdem einen olt- 
err.peraOirsensor (12b) enthalt. der die Tempera- 
tur des Motoroles erfaBt; 

daB die zweite Einrichtung 04. 16 ) diese Para- t 
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meter verarbeitet, urn eine Mehrzahl von Glbe- 
emtrachtigungskoeffiziemen der Parameter fur 
jeden Faktor zu erzeugen und die diese fur jeden 
Faktor nach der Zeit integrierr 
5 .irfni! I' 6 dr L" 6 Einrichtu n9 (16, 18) das Befehls- 
signal ausgibt, wenn zumindest einer der inte- 
, d6r Olbeeintrachtigungs- 

ObeSg? n ents P rech enden Vergleichswert 

' a 2 " 6 J b f ef " tra chtigungs-Warnsystem nach 
Anspruch 1, bei dem die Olbeeintrachtigunqs- 
parameter die Viskositat des dies, die sLzrtft 
StS^affiC,-" -chmelzbaren 

A^^e??S^^ e S fu S 
E.nnchtung (12a), die die integrierten Werte de 
Olbeeintrachtigungskoeffizienten auf Null zuruck- 
sew. wenn ein Olwechsel praktisch ausgefuhrt 

4. Olbeeintrachtigungs-Warnsystem nach 
einem der Anspruche 1 bis 3, mit auBerdem 
? n n i e m S ^ hSte ° E l ! nrichtun 9 (Schritt'4. ZehrfhtoJ 
•n 10), die entscheidet. ob eine bestimmte Zeit- 
spanne vergangen ist. nachdem die funfte Ein- 

mteo U rC 9 rr (12a> ^ deS ™>*«2n. der 

S - ?" u Werte d er Beeintrachtings- 
koeffiz.enten beendet hat. oder nicht. 

«i„ 5 Ibe ! in,r§Chti9un 9 s - Warn system nach 
e mem der Anspruche 1 bis 4, mit auBerdem 

!nrfr£« ■ 8n L e ? E, r richtuns (Schrin 1 >- di * einen 
Speicher ,n Betneb setzt. wenn ein Zundschalter 
des zugehongen Motors eingeschaltet wird. 

Revendications 

dp 1 |-i!!li! yW * me de pr(5vention d e la degradation 
de I huile comprenant: 

Des premiers moyens (12b, 12c. 12d) pour 
detecter une pluralite de parametres qui sdnt en 
f' °?Jf? pr .? cl \ ee avec ,es f a«eurs de degrada- 
tions de I hu.le du moteur, ledit premier rnoyen 
comprenant un detecteur de Vitesse du moteur 
(12c) qui est sensible a la vitesse de rotation du 
moteur et un detecteur de charge du moteur 
<12d) qui est sensible a la charge appliquee au 


Un second rnoyen (14, i 6 ) traitant lesdits para- 
£S ?° ur ' ou ™ ir au ^ coefficient de 

d6gradat.on de I'huile des parametres et inte 

Sn H?HK°'"f' U " de C6S coefficien ^ de degrav 
dat on de I'huile avec un deroulement de temps; 

Un tro.sieme rnoyen (16, 18) pour emettre un 
signal d instruction quand la valeur integree du 
coefficient de degradation de I'huile excede une 
valeur de reference correspondante- 

Un quatrieme rnoyen (20) pour de'clencher une 
alarme quand ledit signal destruction y est 
applique, caracterise en ce -,u : 

Ledit premier rnoyen, d " piJS , comprend un 
detecteur de temperature -huile (12b) qui est 
sensible a la temperature de I'huile du moteur 

En ce que le second rnoyen (14, 16) traite 
lesdits parametres pour fournir une pluralite de 
coefficients de degradation de I'huile des para 
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metres de chaque facteur et : "integrant ceux-ci 
dans chaque facteur avec tin deroulement de 
temps; 

En ce que ledit troisieme moyen (16, 18) fournit 
le signal destruction quand au moins une des s 
valeurs integrees des coefficients de degradation 
de I'huile excede la valeur correspondante. 

2. Un systeme de prevention de la degradation 
de I'huile tel que revendique dans la revendica- 
tion 1, caracterise en ce que dans ledit systeme. ;o 
les parametres de degradation de I'huile sont la 
viscosite de I'huile, I'acidite de I'huile et la quan- 
tity de matiere non dissolvable presente dans 
I'huile. 

3. Un systeme de prevention de la degradation is 
de I'huile tel que revendique dans la revendica- 
tions 1 ou 2, caracterise en ce qu'il comprend en 
plus un cinquieme moyen (12a) qui replace les 
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valeurs integrees des coefficients de degradati n 
de I'huile quand un changement d'huile est effec- 
tue pratiquement. 

4. Un systeme de prevention de la degradation 
de I'huile tel que revendique dans une des reven- 
dications 1 a 3, caracterise en ce qu'il comprend 
un sixieme moyen (au pas 4 du temporisateur a 
10) qui estime s'il est necessaire ou non de laisser 
derouler un laps de temps predetermine apres 
que ledit cinquieme moyen (12a) ait termine sa 
tache de telle facon a repositionner les valeurs 
integrees des coefficients de degradation. 

5. Un systeme de prevention de la degradation 
de I'huile tel que revendique dans une des reven- 
dications 1 a 4, caracterise en ce qu'il comprend 
de plus, un septieme moyen (pas 1) qui initialise 
une memoire quand le contacteur du demarreur 
du moteur associe est active. 
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FIG. A A FIG.4B FIG.4C 



FIG. 5 A FIG. 5B FIG. 5 C 
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